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early stages. First, some mouse strains, such as 129 Sv, are more
permissive to ES cell derivation compared to others. Second, when
generating host/ES cell chimeras, certainmouse strain combinations are
significantlymore successful than others.Wepropose that differences in
the responsiveness to certain developmental cues may influence the
timing or manner of lineage specification, thus causing inter-strain
variance. To test this, we studymouse strains (129 Sv, C57Bl/6 and CD1)
often used for derivation of ES cell lines and generation of host-ES
chimeras. First, we grossly observe embryo division dynamics using
time-lapse imaging. Second, we compare the expression of lineage-
specific markers. Finally, we ask whether there is variable sensitivity to
FGF signaling, which is required for specification of the PE and EPI
lineages of the ICM. Our observations will not only help us understand
what processes of pre-implantation development are variable between
mouse strains, butmayalsoprovide strategies for theuseof an improved
variety of mouse strains in genetic engineering applications.
doi:10.1016/j.ydbio.2011.05.295
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Investigating the role of the Hippo pathway member Nf2 in
trophectoderm/inner cell mass specification
Katherine Cockburna, Robert Stephensonb, Janet Rossantb
aHospital for Sick Children Res Instit Developmental & Stem Cell Biology,
Toronto, Canada
bDepartment of Developmental & Stem Cell Biology,
The Hospital for Sick Children, Toronto, ON, Canada
The first lineage decision that takes place during mouse preimplan-
tation development is the establishment of the trophectoderm (TE) and
inner cell mass (ICM) lineages, which are distinct by the early blastocyst
stage. The kinases Lats1 and 2 (Lats1/2) and the transcriptional co-
activator Yap play a key role in TE/ICM segregation by regulating the
expression of the TE-specific transcription factor Cdx2. In outside cells of
the preimplantation embryo, Yap accumulates in the nucleus, where it
induces Cdx2 expression. In inside cells, Yap is phosphorylated by active
Lats1/2 and retained the cytoplasm,preventingCdx2expression. It is not
clear how Lats1/2 activity is regulated during preimplantation devel-
opment. Notably, Lats1/2 and Yap are members of the Hippo signaling
cascade, suggesting that upstream components of this pathway could
regulate their activity in the embryo. Here, we demonstrate that the
upstream Hippo signaling component Nf2 is expressed throughout
preimplantation development. Additionally, injection of a dominant
negative (DN) form of Nf2 cell-autonomously increases nuclear
accumulation of Yap and decreases Yap phosphorylation in inside cells
of the embryo. DN Nf2 injection also increases Cdx2 expression,
indicating that this nuclear-localized Yap is transcriptionally active.
Finally, consistent with a role upstream of Lats1/2, the effects of DN Nf2
injection can be rescued by over-expression of wild-type Lats2. This
work suggests a novel role for Nf2 in the process of TE/ICM specification
during mouse preimplantation development.
doi:10.1016/j.ydbio.2011.05.296
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Studies of mouse preimplantation development using embryos
cultured in vitro establish the importance of autocrine/paracrine growth
regulatory pathways in controlling preimplantation development.
Signaling molecules of the Transforming Growth Factor beta (TGF-β)
superfamily are potent regulators of development and tissue home-
ostasis. Smad4 is a central mediator of the TGF-beta-related signaling
and is important for numerous processes including cellular growth,
differentiation, migration, and extracellular matrix production. Mice
lacking Smad4 die around peri-gastrulation period due to defects in
epiblast proliferation, mesoderm formation and extraembryonic devel-
opment. Maternal gene products play key roles in shaping the earliest
developmental programs in awide variety of organisms. Relatively little
is known about the functions of mammalian maternal gene products.
Maternal Smad4 gene products are abundant in unfertilized eggs aswell
as cleaving blastomeres of preimplantation mouse embryos. We have
conditionally inactivated Smad4 in the female germline. Eggs depleted
of maternal Smad4 gene products complete meiosis and are fertilized
normally. However, preimplantation development is severely compro-
mised in embryos derived from such eggs evenwhen they are fertilized
by wild type sperms, demonstrating the importance of maternally
derived Smad4 gene products in early mouse development. The
consequences of disrupting maternal TGF-β related signaling on
blastocyst morphogenesis, including blastomere cleavage, cell polarity
establishment and lineage segregation, will be presented.
doi:10.1016/j.ydbio.2011.05.297
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Wnt/β-catenin signaling in early vertebrate embryos patterns the
D/V and A/P axes, and Wnt8a is one of the earliest acting genes that
interconnects both D/V and A/P patterning. In the Zebrafish, Wnt8a, the
earliest zygotically expressed Wnt gene, acts over broad domains to
regulate D/V and A/P patterning of themesoderm and ectoderm.Wnt8a
acts in two phases to regulate different developmental choices. In early
gastrula stages, Wnt8a signaling prevents expansion of the Dorsal
Organizer and induces posterior neural plate fates. During mid to late
gastrulation, Wnt signaling promotes growth of the posterior embryo.
Because of its critical role during axis patterning, Wnt8a regulation is
likely to occur at several levels, including post-transcriptionally. We
have used a combination of transgenic and transient sensor assays and
target protector morpholinos in the Zebrafish to test the hypothesis
that post-transcriptional regulation of Wnt8a occurs through the
action of microRNAs. Our results show that Wnt8a is a target of
several microRNAs during early development, a major regulator
beingmiR430. We identified twomiR430 binding sites inWnt8a UTR
elements, and these sites are necessary and sufficient forWnt8a post-
transcriptional regulation. Protecting Wnt8a transcripts from
miR430 regulation results in elevatedWnt8a expression and embryo
patterning defects. Thus, microRNA-dependent regulation of Wnt8a
is crucial to normal embryonic axis patterning.
doi:10.1016/j.ydbio.2011.05.298
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Maternal factors are required for many early developmental
processes including fertilization, egg activation, and formation of the
bodyaxes during early development of the ZebrafishDanio rerio. Our lab
has performed a recessive maternal-effect mutagenesis screen and
identified a number of mutants with defects in the early developmental
processes of egg activation and body axis formation. One such mutant,
24BDTH exhibits abnormal dorsal–ventral patterning, displaying a
dorsalization of the embryonic axis. Clutches of embryos from 24BDTH
mutant mothers are characterized by the five classic dorsalized
phenotypic classes, as well as some additional defects. The mutant
embryos show an expansion of dorsal markers and a corresponding
reduction in ventralmarkers during gastrulation indicative of dorsaliza-
tion. The additional defects appear to be the result of altered
morphogenesis, including defects in epiboly, the process by which the
blastoderm cells migrate over and surround the yolk. 24BDTH mutant
embryos also appear to be defective in the cell movement process of
convergence and extension. We mapped the 24BDTH mutation to
chromosome 17, within a 0.6 MB interval and efforts are currently
underway to positionally clone the affected gene.
doi:10.1016/j.ydbio.2011.05.299
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Using a comparative genomics approach we have identified a novel
and previously undescribed gene, zgc:154061. This gene is located
directly downstream of the Zebrafish Meis2.2 gene. We have identified
putative orthologs of this gene in all animals forwhich publicly available
genome data is available. The zgc:154061 gene and its vertebrate
orthologs are organized in a convergently transcribed manner with
respect to the Meis2 gene in all species we have examined ( Meis2.2 in
teleosts). It appears that the homologs of Meis and zgc:154061 are also
linked in amphioxus and sea urchins but that this linkage is not present
in urochordates, nor in protostomes. During Zebrafish development,
transcripts of zgc:154061 are observed in every cell of the embryo
from the earliest stage through the shield stage indicating this gene
is a maternal transcript since its expression precedes the activation
of the zygotic genome at the midblastula transition. Expression of
zgc:154061 gradually decreases from its peak value at 0 hpf until
8 hpf and then is observed to be activated again at 12 hpf as
determined by quantitative real time PCR. This later expression is
observed throughout the neural tube before becoming restricted to
the retina and tectum opticum by 48 hpf.
doi:10.1016/j.ydbio.2011.05.300
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In Xenopus, the dorsoventral axis is established during cortical
rotation in which cytoplasmic determinants are transported from the
oocyte vegetal pole to the future dorsal side of the embryo by an array of
parallel microtubules. The formation of this array is dependent on a
number of proteins that are encoded by mRNAs also localized to the
vegetal cortex of oocytes. Among these are the E3 ubiquitin ligase,
TRIM36 and the lipid droplet protein Adipose Differentiation Related
Factor (ADRP/FATVG). Lipid droplets are subcellular organelles that are
primarily sites of triacylglycerol and cholesterol storage. They are
regulated by Lipid Droplet Associated Proteins (LDAPs) which have
recently been found to be involved in a number of developmental
processes. The requirement of ADRP in cortical rotationmotivated us to
identify other LDAPs that may be necessary for early Xenopus
development. Using a proteomics approach, we identified the homolog
of the Zebrafish Oogenesis Related Gene (Zorg). We called the Xenopus
protein Xorg. It has no clear domains or reported function. In situ
hybridization studies reveal that Xorg is expressed maternally and is
concentrated in the animal hemisphere of oocytes. Depletion of
maternal Xorg mRNA produced embryos that are dorsalized based on
morphology and RT-PCRmarkers. This compliments ADRPmRNAwhich
is localized vegetally in oocytes and has a ventralized phenotype in early
knockdown embryos. Preliminary data suggests that Xorg is regulating
the amountof ADRPon lipiddroplets and that ADRP is necessary to form
the microtubule array during cortical rotation.
doi:10.1016/j.ydbio.2011.05.301
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Axial mesoderm, which corresponds to the dorsal embryonic
Organizer, is induced by a maternal Wnt signaling pathway on the
prospective dorsal side of the early embryo. A second Wnt pathway
operates zygotically via Wnt8 to preserve non-axial mesoderm
ventrolaterally and restrict axial mesoderm dorsally by maintaining
the expression of vox, vent, and ved, three homeodomain repressors
that limit Organizer gene expression. In the absence of Wnt8 signaling
the entire mesoderm adopts an axial fate and the Organizer expands
circumferentially. We have isolated a recessive dorsalizing maternal-
effect mutation in a highly conserved component (IntS6) of the
Integrator Complex, a large multi-subunit complex that is thought to
mediate 3′ end processing of the U1 and U2 snRNAs of the spliceosome.
In response to widespread de-repression of dorsalizing genes, mutant
embryos fail to maintain expression of bmps, vox, vent, or ved, and
display a complete loss of non-axial mesoderm with a reciprocal
expansion of axial mesoderm. Patterning is restored in mutant embryos
by limiting either Organizer induction or the antagonism of BMP
signaling. In addition, vent is able to function inmutant embryos, andwe
have observed the induction of Wnt8 targets and the repression of
dorsalizing genes in mutant embryos injected with a Wnt8 construct.
We are investigating the processing of the Wnt8 bicistronic mRNA in
mutant embryos, as well as the specific requirements of vox, vent, and
ved in BMP-mediated rescue of mutant embryos to determine if IntS6
functions in defining the limits of axial versus non-axial mesoderm
upstream of the Wnt8 pathway.
doi:10.1016/j.ydbio.2011.05.302
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